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ABSTRACT

Information Technology (IT) has been considered as one of the most important components in the current business
environment, offering opportunities for companies that successfully take advantage of the benefits it offers. It presents
challenges when it comes to managing it and identifying its contribution to company results, because the attitudes of the
executives interfere in this scenario. This article presents the results of research, which identified the benefits in using IT, the
challenges when it comes to managing it, corporate performance and the attitudes of executives, and the relationship that
exists among these dimensions. The project focused on the executives of those companies that most heavily invest in IT. The
contribution is to increase the knowledge about the dimensions of the use of this technology, as the relationship among them
and the technology, and among the dimensions themselves, and to present a framework for analyzing this use.
Keywords

Information Technology, Business Performance, Information Technology Management.
INTRODUCTION

Information Technology (IT) has been considered one of the most important components in the current business
environment, with Brazilian organizations using this technology widely and intensely, at both the strategic and the
operational level.
This level of use offers huge opportunities for companies that are successful in taking advantage of the benefits offered by it.
At the same time it also offers challenges for the administration of this resource, on which companies begin to rely heavily,
and that has its own peculiarities when it comes to managing it. In this complex scenario, a further challenge is to identify the
level of contribution that this technology offers to the results of companies. Finally the attitudes of the business and IT
executives interfere in a significant way in the administration of this technology.
In this environment knowledge of these four dimensions – level of use, benefits, challenges and contribution and the
relationship among them - becomes absolutely essential, in order to guarantee the coherence among them, as well as being
able to offer individual treatment because of the peculiarities of each one.
This article presents the main results of a research which had as main objective to identify: (1) the benefits to be gained from
using IT; (2) the challenges for managing IT; (3) the performance of companies that use IT intensively; (3) the attitudes of the
principal executives in relation to IT; and (4) the relationship that exists between the administration of IT and its benefits, as
well as business performance and the attitudes of the executives.
The field of research involved the principal business and IT executives in those companies in the service, commercial and
industrial sector that invest most heavily in this technology.
The contribution of the research is the identification of the benefits offered by the use of IT, the challenges involved with
managing it, the possible relationships with business performance and the attitudes of the executives in relation to this
technology. The study identified the current IT scenario in Brazilian companies and offer important information to help
administer it. In addition to identification, the research project prepared not only an analysis and evaluation instrument, but
also guidance on how to deal adequately with these dimensions.
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THE USE OF INFORMATION TECHNOLOGY

IT use in companies must always be related to the strategic and operational needs of the organization, thereby contributing to
its performance. Therefore this use has to take into consideration the context in which the organizations find themselves,
which is made up of the dimensions that we call here IT use drivers.
Information Technology Use Drivers

The use of IT alone dos not determine the success and good performance of an organization; there are drivers that have to be
considered. The characteristics of the market in which the organizations operate must be considered when it comes to
defining the use of IT as part of their strategies and processes. The models, culture, policies, structures and processes of the
organization, including its evolution, have to be considered when using IT, either because they are affected by or affect its
use. Finally, the characteristics of IT itself have an influence on the decisions taken by organizations regarding its use.
Company strategies and operations must be able to handle business pressures by offering the organizational responses
necessary to ensure their success or at least their survival in the new business environment. Market pressures, competition,
customers, technology and other such things demand responses from organizations, process improvements, alliances and
strategic systems, etc. The responses also change the market, by altering the pressures, regulations, social responsibility,
ethical aspects and other issues.
Individuals become more demanding and more dependent on the use of IT. This situation also tends to influence to a large
degree the characteristics of these individuals as professionals and consumers.
IT also obeys the dynamic of pressures and responses. The market, organizations and individuals demand that the technology
be developed and used to resolve their problems and to offer the innovation necessary for creating new opportunities. At the
same time IT offers a great degree of functionality and a large number of innovations that the organizations and individuals
can or cannot assimilate, although both assimilation and refusal to assimilate bring risks.
This dynamic allowed for the rise of the digital environment. The perspectives of this environment are directed towards broad
access to the Internet, both by companies and by individuals, through the convergence and integration of the means used in
this environment (Albertin, 2004b).
Information Technology Use in Organizations

The use of IT has to be understood according to the perspective, vision and value that the organization has for this technology
and which define the level of use and innovation offered by this use. The challenge for companies is how to determine the
degree of transformation they will accept and what will be its contribution to their performance.
The current perspective is that in which organizational directives supply sufficient and essential information for putting
together the strategy and for the successful use of IT, at the same time that the strategy is influenced and altered by IT, which
offers new opportunities for internal and external action, often in a revolutionary way (Sampler, 1998).
According to Devarej and Kohli (2002), the challenge of managing and evaluating IT is becoming increasingly more
complex because the investment has increased significantly. The function of IT has been based on itself and has shown to be
of strategic and business value. Calculation of operational results is often simpler, but for strategic results it is a critical
measurement process for companies.
The levels of business re-engineering that are IT-led include the localized exploitation of certain organizational processes,
internal integration of the processes and functional areas, changes and the re-design of organizational processes, external
integration with suppliers, customers and partners and alteration of the scope of the business caused by changes in the way of
carrying it out processes or in its area of operation (Venkatraman, 1991).
Remenyi, Money and Sherwood-Smith (2000) argue that the main implication of the notion of IT value is that the real benefit
from the use of IT cannot be perceived directly or as a benefit in itself. Only when IT is integrated with other resources,
especially the people directly involved with its use, can some benefit or value be guaranteed, but there is no standard way of
achieving this integration.
BENEFITS OF THE USE OF INFORMATION TECHNOLOGY

Albertin and Moura (2002) state that the benefits of IT can therefore be defined as cost, productivity, flexibility, quality and
innovation; these benefits can be understood as a present that this technology gives to organizations. However, just as
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important as the present is how it is taken advantage of in relation to business performance. Figure 1 shows these benefits and
gives examples of how they are measured.
Proportion of each Project/Infrastructure

Bench mark
Impacts on revenue and market
Making processes viable

Innovation
Flexibility
Benefits
in/for the
Business

Quality
Productivity
Cost

Measured by end-user/customer

Time and cost of changes
Degree of independence
Capability for change of scope
Customer satisfaction
Quality/suitability level
Error level
Previous time X New time
Previous resource/product X New
Previous cost X New cost

Defined by end-user/customer

Figure 1 – Benefits offered by the Use of Information Technology

The benefits must be defined and measured by those asking for IT and by its end-users and it must be emphasized that they
must be benefits for the business and used in the business. When companies identify the benefits coming from the use of IT
they need to develop appropriate ways of measuring how these benefits are in fact helping business performance (Atkinson,
Banker, Kaplan and Young, 2001; Kaplan and Norton, 1996; Kaydos, 1991; Kuczmarski, 1996; Slack, 1991).
BUSINESS PERFORMANCE

Clear definition of company strategies and the meaning of performance for all those involved is very important, since it
avoids efforts being spent in an independent way and that might not result in the desired end result. According to Kaydos
(1991), achieving maximized performance is a question of balancing actions and not merely the optimization of a single
variable.
The success of the company depends as much on internal as external variables, and this interaction leads the company to deal
in a more appropriate way with its critical success factors. The key performance factors, or measures, can have various
dimensions according to the specification of the company. Company performance can certainly be measured using several
dimensions (Venkatraman, 1989; Murphy (2002).
Business performance, according to the Balanced Scorecard model (Kaplan and Norton, 1996) can also be understood as
having four perspectives: financial, customer, internal processes and learning and growth. The use of IT must directly
contribute to business performance and therefore be measured for its contribution to and dependence on these perspectives,
this being one of the challenges of IT administration.
Rockart (1979) used the critical success factor concept as the basis for putting together a method for defining management
information. This use has three aspects: (1) if a factor is considered critical, it must receive the due attention and investment;
(2) if a factor is considered critical and receives the attention and investment, it must be accompanied by information that
allows it to be controlled, the consequent corrective actions taken and improvements made.
Veen-Dirks and Wijn (2002) argue that in the strategic control system based on the critical success factor method the critical
factors are derived from the market and the company mission, and that it is impossible for them to be automatically managed.
This method describes the critical business processes and identifies critical control variables.
The Balanced Scorecard is not considered appropriate for strategic control, because it does not supply information about it.
This situation is the basis for creating the relationship between the critical success factors and the Balanced Scorecard
perspectives, thereby allowing for the implementation of the strategies. Organizations need to evaluate their strategies taking
as a basis this more formal system of strategic control, which brings together the advantages of the two models.
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THE ADMINISTRATION OF INFORMATION TECHNOLOGY

The challenges for managing IT have grown because of the increase in the use and complexity caused by technological
innovation, as well as the complexity and changes in the internal and external environments of the organizations themselves
and markets.
The challenges can be understood by the critical success factors of IT administration, associated with the functions of this
administration. In the Planning function these factors include the support of top management, strategic alignment, the
prioritization and the estimation processes relating to IT; in the Organization function, organizational structure and
participation in the organization; in the Personnel function, social and political aspects and new technologies; in the
Management function, IT management; in the Control function, control of the performance and quality of IT products and
services (Albertin, 2004a).
Considering the technical and social aspects of IT administration, Albertin and Moura (1995) identified the support of top
management as one of the main critical success factors of this administration. This support by top management should
include its participation, involvement, management style, communication, support and commitment. The relationship of top
management with the administration of IT is a determining factor in the quality of IT planning, the IT vision, strategic
alignment, the prioritization process, the management process, the relationship between the IT area and the organization, and
political aspects and commitment.
The principal executives have different attitudes in relation to IT that are consistent with their involvement and knowledge of
how to manage this technology. Schein (1989) identifies four typical attitudes of CEOs (Chief Executive Officer) in relation
to the use of IT: (1) skeptical (delegating skeptics); (2) dependent (information dependent service managers); (3) involved
(hands on adopters); and (4) positive (the positively focused).
The IT administration model that has been much analyzed by companies is the one proposed by COBIT (Control Objectives
for Information and Related technology) of the IT Governance Institute. According to this institute, IT Governance is defined
as a structure of relationships and processes for directing and controlling the company to achieve its goals by adding value
while it weighs up the risks against the investments in IT and its processes (COBIT, 2000).
The IT governance model has four basic administration processes. These are: planning and organization, acquisition and
implementation, delivery and support and control. The start of this cycle is information about the objectives and strategies
and the resources necessary for carrying out these activities.
A way of identifying the attitude of executives, both those from the business area and from IT, is to identify their degree of
maturity in relation to the administration of this technology, by using the analogy of the Capability Maturity Model as
defined by Humphrey (1989), as presented in COBIT (2000): 0 - nothing; 1- incidental; 2- repeatable but intuitive; 3 –
defined; 4- managed and measured; and 5- optimized.
METHODOLOGY

The methodology used in this study was field research, using a questionnaire put together on the basis of a bibliographic
review and applied in workshops with the principal business (CEO – Chief Executive Officer) and IT (CIO – Chief
Information Officer) executives of the companies that invest most heavily in this technology.
According to Yin (1994) there are three basic conditions for choosing the research strategy, regardless of whether the purpose
is exploratory, descriptive or explanatory, and even if the frontier between strategies like experiments, field research, file
analysis, historical and case studies are not clearly and well-defined. Conditions include the type of basic research question,
the extension of control that the researcher has over the behavioral events and the degree of emphasis given to contemporary
events as opposed to historical events.
The questions in this research (such as), control over behavioral events (there is no control) and the emphasis on
contemporary events (evolution and current situation) are in accordance with the field research strategy.
The sample used in this research project was made up of one hundred companies from various sectors - service, industry and
commerce. The companies that made up this sample were companies that had invested heavily in IT in the period 2001/2002
and which were among the hundred companies that most invested in this technology in Brazil in this period.
The questionnaires were validated in a pre-test situation with approximately 8 participants in each group, CIOs and CEOs,
allowing us to confirm the validity of their structure, the construction of the questions and the appropriateness of the terms
used, always respecting the criteria for this methodology. (Cooper and Schindler, 2001). The analysis was based on the main
concepts of quantitative research, fully described on the original research report (Albertin and Moura, 2003).
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The replies were discussed and validated in workshops with all the respondents in four sessions, two with all of the business
executives and two with all of the IT executives. In the first sessions we discussed the questions and the responses and if the
components covered the necessary aspects. In the second session we discussed and validated the results.
VII.

CONCLUSIONS

The research and analysis of its results allowed us to create and consolidate an analysis structure for the use of IT, which
provides important information for the successful administration of this technology.
Dimensions of the Use of Information Technology
Organizations use information and communication technologies in various ways, thereby seeking operational and strategic
benefits. The uses can be classified starting from the application of these technologies in specific company processes, internal
integration of the processes and functional areas to external integration with suppliers, customers and partners and the use of
public information infrastructure and communication to do business in the digital environment.
The business benefits offered by IT, in order to have real value, must contribute to business performance. With this focus, the
executives evaluated which were the most significant perspectives of business performance for companies and which relied
most heavily on IT.
The evaluation points to the customer, learning and knowledge, and financial perspectives as those that best represent
business performance. However, the internal processes perspective is the one that most depends on IT in the perception of the
executives, especially CEOs, as Graph 1 shows. Besides evaluating the dependence on IT the executives also indicated which
of the benefits offered by IT in fact contribute to business performance.

Learning and Growth
Internal Processes
Customer Perspective
Financial Perspective
0,0

1,0
CEO

2,0

3,0

4,0

5,0

CIO

Graph 1 – Business Performance and its Dependence on IT

These two dimensions, benefit offered by IT and business performance, allow us to analyze, which of the benefits offered by
IT, based on their actual use, most contribute to business performance. Graph 2 shows that, according to the CEOs and CIOs,
the productivity increase achieved by using this technology is the benefit that most contributed to business performance, even
if it is still small in comparison to its contribution potential. For the CEOs the increase in quality is also significant and for
the CIOs the reduction in costs also contributes, but to a lesser extent.
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Cost

Innovation

Productivity

Flexibility

Quality
CIO

CEO

Graph 2 – Effective Benefits of IT to Business Performance

The analysis carried out so far allows us to emphasize that, despite the perception that the use of IT offers many benefits, its
actual use in benefit of the business in business performance, is still centered on only one or two of them. This situation
allows us to make at least three points; IT is little used in comparison with its potential; not all the benefits of its use are
wanted or valued; and the benefits taken advantage of in the context of business performance are more focused on operational
aspects and those that are more easily used and measured. These points reinforce the importance of perfecting our knowledge
of these dimensions and their relationships so that better decisions regarding the use of IT can be taken.
The CEOs and CIOs reckon that the four components of IT administration are important and have an influence on business
performance, with planning and organization, acquisition and implementation and product and service delivery and support
being evaluated in a very similar way.
In the perception of the executives acquisition and implementation is a little better performed than the other functions, but not
in any significant way. Control stands out as being evaluated with the lowest indices.
With regard to their importance, there is still a relative equilibrium between the three components already mentioned, but we
can see a subtle increase in the perception of the importance of planning and organization and delivery and support on the
part of CEOs, while CIOs attribute greater importance to acquisition and implementation.
There is also equilibrium in the evaluation with regard to the influence of the functions of IT administration on business
performance, with delivery and support standing out slightly, as can be seen in Graph 3.

Control
Delivery and Support
Acquisition and Implementation
Planning and Organization
0,0

1,0

CEO

CIO

2,0

3,0

4,0

5,0

Graph 3 – Influence of the Components of IT Administration

This situation is consistent with the perception that all the benefits are available, but the increase in productivity, because of
its more operational relationship, contributes in a more significant way to operational performance. Therefore, delivery and
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support are seen as more important for company processes, because of their dependence on IT. Planning, which includes
strategic alignment and future vision, is more related to the innovation benefit, which is still not so widely used in business
performance.
Finally the role played by CEOs and by CIOs themselves, as represented by their attitude to IT and their participation in
business and IT administration, is very relevant, since they define the benefits the company perceives and takes advantage of,
as well as guaranteeing the contribution they can make to business performance and its actual measurement. Graphs 4 and 5
show the attitude of the business executives and their participation in IT administration respectively, according to the
perception of the two types of executive.

Dependent
Involved
Positive
Skeptical
0%

10%

20%

30%
CEO

40%

50%

60%

70%

CIO

Graph 4 – Attitude of CEOs to IT

The perceptions of the CEOs and CIOs are markedly different when it comes to the attitude of CEOs in relation to IT. While
CEOs consider themselves to be involved with IT administration, the CIOs see them as dependent; despite believing in IT
they do not actually participate in its administration and this tends to prejudice the planning, alignment and other processes.
This situation emphasizes the difference in perception of the two types of executive that can have an influence on the vision
that both have about IT, which tends to create conflict.

Repetitive but intuitive
Occasional
Defined
Null
Managed
Optimized
0%

10%

20%
CEO

30%

40%

50%

60%

CIO

Graph 5 – Participation of CEOs in IT Administration
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The same happens in relation to the participation of CEOs in IT administration, showing clearly that while they perceive their
participation as intense and well-defined, IT executives feel keenly about a more effective participation of these same
executives.
Just as important as analyzing if the perceptions that executives have of their roles coincide or not, is to analyze that, in
addition to the difference in their perceptions, the participation of executives can and should be more intense and effective.
This participation defines the vision that the company has of the benefits of the use of IT, and which must guide its use, both
for the evolution and revolution of business practices. It also defines the contribution and measures of the benefits of business
performance. Therefore participation must be defined and carried out in the IT administration planning and control processes,
which defines the maturity of the company in this area.
Information Technology and the Organization

The relationship between the organization and IT is influenced by the attitude that CEOs have towards IT. It needs to be
emphasized that this influence is more critical and conflicting when those who are in the main positions of responsibility as
far as the business and IT areas are concerned have perceptions of this important dimension of the organizational model that
are so different, which underlines the importance and contribution of this work.
Using the structure Information Technology and the Organization (Albertin e Moura, 2003), Figure 2 shows the consolidation
of all the information obtained in the research and makes the relationship with the theory developed for analysis by this
research.

Organization/CEO
Benefit::
Skeptical: Productivity
Dependent: Productivity, Cost,
Quality
Involved: Productivity, Quality,
Cost, Flexibility, Innovation
Positive: Cost, Quality

Dependence:
Skeptical: Some
Dependent: A lot, Extreme,
Some, Little
Involved: A lot, Some
Positive: A lot

Effetive Contribution:
Skeptical: Productivity
Dependent: Productivity, Cost,
Quality, Flexibility, Innovation
Involved: Productivity,
Innovation
Positive: Productivity, Quality

Org-IT Alignment
Influence:
Skeptical: Delivery
Dependent: Delivery,
Acquisition, Planning
Involved: Delivery, Planning,
Control
Positive: Acquisition

IT/CIO
Evaluation:
Skeptical: Delivery
Dependent: Acquisition,
Delivery, Control
Involved: Acquisition, Delivery,
Planning
Positive: Acquisition

Importance:
Skeptical: Delivery
Dependent: Delivery,
Acquisition, Planning, Control
Involved: Delivery, Control
Positive: Delivery

IT Management
Participation:
Skeptical: Intuitive
Dependent: Intuitive,
Occasional, Defined, Nonparticipative, Managed
Involved: Intuitive, Defined,
Occasional
Positive: Non-participative,
Intuitive

Treatment Maturity:

Benefits Offered

Skeptical: Intuitive
Dependent: Intuitive, Managed,
Defined, Occasional
Involved: Intuitive, Aprimorada,
Defined, Managed
Positive: Occasional, Managed

Offered Contribution:
Skeptical: Productivity
Dependent: Productivity, Cost,
Quality
Involved: Productivity, Quality,
Cost, Flexibility, Innovation
Positive: Cost, Quality

Figure 2 – Conceptual Consolidation of the Results

The results presented show that there is still today in companies a distance between the organization and the IT area, related
to the difficulty of understanding, the very technical focus of the area, constant upgrades and changes and high costs.
Therefore, the awareness of the importance of IT for the organization is a fact practically absorbed.
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The lack of understanding and communication between the two areas being studied is what still creates possible differences
between the expectations of both parties. With regard to the CIOs the perception of the need for the CEOs to participate in a
more active way in IT decisions in organizations was heavily emphasized, both in the responses and with the work during the
workshops. They are increasingly conscious that IT for the sake of IT is not the way for the organization to be successful and
furthermore, with information architecture everyday more integrated the exchange of information between IT and the
organization becomes absolutely essential.
Table 1 shows a summary of all the relationship aspects that CEOs have with IT. We can observe that the involved executive
shows more knowledge about and perception of the potential of IT, although his participation in the process is still
unsatisfactory.
ATTITUDE

BENEFITS:

DEPENDENCY

IT ADMINISTRATION

MATURITY

Skeptical:

Productivity

Some

Delivery and Support

Repetitive

Dependent

Productivity

Very/Extreme

Delivery and Support

Repetitive

Involved

All

Very

Delivery and Support

Repetitive

Positive

Cost/Quality

Very

Acquisition/Implementation

Occasional/Managed

Table 1 – Attitude of CEOs and the Dimensions of IT use

Currently the majority of CEOs have a dependent attitude towards IT, although we are beginning to see business executives
with a more involved attitude appearing, which will make it possible to take more advantage of the benefits of IT use and will
facilitate the efforts of identifying this use in business performance.
Use of Information Technology and Business Performance

This research project, with its results and analyses, allowed us to identify the various dimensions of IT use, including the
context with its drivers, the type of IT use, business performance, IT administration and business and IT executives, as well
as the relationship between all of them. This identification in turn allowed us to put together the Model of the Dimensions of
IT Use at benefit to the Business, as shown in Figure 3.

Context - Drivers

Market

Dimension of
the Use of Information
Technology

Organization

Use of IT:
•Vision
•Application
•Re-engineering
•Business Models

Offered Benefits:
•Cost
•Productivity
•Quality
•Flexibility
•Innovation

Business Perfromance:
•Perspectives
•Value of IT

Administration of IT:
•Planning
•Organization
•Direction
•Control
IT Executives:
•Role in the Business
•Participation on the Business

Information Technology

Business Executives:
•Attitude to IT
•Participation on IT

Individual

Figure 3 – Model of the Dimensions of the Use of IT at Benefit to the Business

Complete advantage of the benefits of IT use in business performance will come from the processes and strategies that are
affected and supported by IT and which are a part of this performance. The use of IT, both in infrastructure as well as its
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application in organizational processes, offers cost, productivity, quality, flexibility and innovation benefits that must be
measured in the business, so forming the Benefits of IT Use in Business Performance Structure, as shown in Figure 4.

Benefitis
of the Use of
Information
Technology

Infrastructure

Process

Cost
Productivity
Quality
Flexibility
Innovation
Cost
Productivity
Quality
Flexibility
Innovation
Financial

Measures:
•Link with business performance.
•Direct and indirect indicators.

Customer

Internal
Processes

Learning
Growth

Business Performance
Critical Success Factors
Variables:
•Market.
•Technology.
•Organization.
•Individual.

Figure 4 – Benefits of IT Use in Business Performance Structure

The benefits of the use of IT must have measures that link them to business performance and allow for it to be justified and
constantly evaluated. These measures make up the indicators that can establish the direct or indirect relationship between IT
use and business performance.
Business performance will therefore present the contribution of expenditure and investment in IT, although this performance
will always be achieved and determined as a function of the variables that affect it, which are market, technological,
organizational and individual. These variables represent the way in which the drivers interfere in business performance and
how performance interferes with the drivers.
These two instruments for the analysis and elaboration of the strategies and processes of IT use and of the business,
complement one another, forming a fundamental unit that considers all the relevant dimensions in an integrated way for the
successful administration of IT and for guaranteeing that advantage is taken of the benefits of using IT in business
performance.
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